Adsorption isotherm equations
Below are expressions [3, 4] for the adsorption isotherms used to fit the adsorption data of BTThio and ClGaBTThioPc onto aluminium in hydrochloric acid such that the result obtained helped to describe the nature of adsorption.
where equations S2-S5 represent Langmuir, Freundlich, Temkin, El-Awady and
Frumkin adsorption isotherms, respectively [3, 4] . 
Quantum chemical studies
Electronegativity (χ) is the meaasure of the power of an electron or group of atoms to attract electrons towards itself and it can be estimated by using the equation S9:
Global hardness (η) measures the resistance of an atom to a charge transfer and was estimated using equation S10:
Global softness (σ), describes the capacity of an atom or group of atoms to receive electrons [8] , it was estimated by using the equation S11: 
